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DETAILED ACTION 
Specification 

1 . The disclosure Is objected to because of the following informalities: 

In paragraph 1 1 , line 1 1 of the paragraph, delete "and", and insert -an--. 
Appropriate correction is required. 

Claim Objections 

2. Claims 5 and 33 are objected to because of the following informalities: 
In claim 5, Iine5 of the claim, "the cache clock" lacks antecedent basis. 
In claim 33, line 1 of the claim, after "In", insert -a-. 

Appropriate correction is required. 

Ciaim Rejections • 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

4. Claims 1 -3, 5, 6, 17, 1 9, 20, 23, 24, 45, 49 and 50 are rejected under 35 
U.S.C. 102(b) as being anticipated by Kelkar et al. (US Patent No. 5,663,991). 

With regard to defining a time window between features of a first and second 
reference clock and comparing a plurality of cycles of a target clock with the reference 
clock signals to determine whether the target clock makes state transitions within the 
time window, as shown in claim 1, Kelkar et al. teach defining time slices with 
references signals each delayed by a different amount of time and measuring jitter of a 
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clock by determining during whicli time slice the transition of the measured clock makes 
a transition (col. 2, lines 15-35; col. 3, line 62 - col. 5, line 2; Fig. 3). 

With regard to generating the first and second reference clock signals within the 
electronic device, phase delaying the second reference clock more than the first and 
defining a time window between the first and second reference clock signals, as shown 
in claim 2, Kelkar et al. teach using a built-in self measurement device and phase 
delaying the reference clock signals by different amounts to define time slices (Title, col. 
3, line 62 - col. 4, line 24; Fig. 3). With regard to defining the time window between 
corresponding rising edges of the first and second reference signal, as shown in claim 
3, Kelkar et al. teach an alternate delay device that uses inverters, which would simply 
delay the reference clock by a small amount and therefore windows would be between 
rising edges (col. 5, line 46 - col. 6, line 35; Fig. 5). 

With regard to a microprocessor with a clock domain, as shown in claim 5, Kelkar 
et al. teach an Advanced Instruction Set Integrated Circuit (ASIC) that includes a clock 
(col. 1 , lines 13-27). With regard to a jitter measurement circuit and measuring an 
uncertainty window where the cache clock makes state transitions, as shown in claim 5, 
Kelkar et al. teach measuring jitter and determining a time slice in which the jitter occurs 
(col. 3, line 62 - col. 4, line 54). 

With regard to a plurality of delay units and a measurement unit, as shown in 
claim 6, Kelkar et al. teach a plurality of delay clock signals and comparing a clock 
being measured to the delayed clock signals to determine a time slice in which the jitter 
occurs (col. 3, line 62 - col. 5, line 2). With regard to a calibration unit, as shown in 
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claim 17, Kelkar et al. teach calibrating the delayed reference clock signals for 
measurement (col. 5, line 46 - col. 6, line 35). 

With regard to generating first and second reference clock signals, defining a 
time window and comparing a plurality of cycle of a target clock to the reference clock 
signals, as shown in claim 19, Kelkar et al. teach defining time slices with references 
signals each delayed by a different amount of time and measuring jitter of a clock by 
determining during which time slice the transition of the measured clock makes a 
transition on an ASIC (col. 1, lines 13-27; col. 3, line 62 - col. 5, line 2; Fig. 3). With 
regard to adjusting the time window and repeating the comparing and adjusting to 
determine the uncertainty window, as shown in claim 19, Kelkar et al. teach adjusting 
the delay of the delay elements to change the time slices and measuring the jitter under 
different conditions, which would require repeating the comparing and adjusting (col. 6, 
lines 28-35). 

With regard to coupling the core clock to a first and a second adjustable delay 
chain to created two signals delayed by different amounts, as shown in claim 20, Kelkar 
et al. teach using different delay on each delay element (col. 3, line 67 - col. 4, line 54; 
Fig. 2, 3). With regard to defining the time window between corresponding rising edges 
of the first and second reference signal, as shown in claim 23, Kelkar et al. teach an 
alternate delay device that uses inverters, which would simply delay the reference clock 
by a small amount and therefore windows would be between rising edges (col. 5, line 46 
- col. 6, line 35; Fig. 5). With regard to adjusting the time window, as shown in claim 24, 
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Kelkar et al. teach adjusting the delay of the delay elements to change the time slices 
and measuring the jitter under different conditions (col. 6, lines 28-35). 

With regard to generating four reference clock signals, defining three time bins 
and comparing a plurality of target clock signals with the reference clock signals, as 
shown in claim 45, Kelkar et al. teach generating five clock signals that create four time 
slices and measuring jitter of a clock by determining during which time slice the 
transition of the measured clock makes a transition (col. 2, lines 15-35; col. 3, line 62 - 
col. 5, line 2; Fig. 3). With regard to adjusting the time window and repeating the 
comparing and adjusting to determine the uncertainty window, as shown in claim 45, 
Kelkar et al. teach adjusting the delay of the delay elements to change the time slices 
and measuring the jitter under different conditions, which would require repeating the 
comparing and adjusting (col. 6, lines 28-35). 

With regard to defining the time window between corresponding rising edges of 
the first and second reference signal, as shown in claim 49, Kelkar et al. teach an 
alternate delay device that uses inverters, which would simply delay the reference clock 
by a small amount and therefore windows would be between rising edges (col. 5, line 46 
- col. 6, line 35; Fig. 5). With regard to adjusting the time window, as shown in claim 50, 
Kelkar et al. teach adjusting the delay of the delay elements to change the time slices 
and measuring the jitter under different conditions (col. 6, lines 28-35). 

Claim Rejections - 35 USC § 103 
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 27, 28 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Kelkar et al. in view of Neudeck (US Patent No. 5,701 ,335). 

With regard to a measurement circuit on the die of a microprocessor and a 
plurality of reference clocks with different phase and comparing a target clock to the 
time windows created by the reference clocks, as shown in claim 27, Kelkar et al. teach 
defining time slices with references signals each delayed by a different amount of time 
and measuring jitter of a clock by determining during which time slice the transition of 
the measured clock makes a transition on a built-in self measurement (Title; col. 2, lines 
15-35; col. 3, line 62 - col. 5, line 2; Fig. 3). Kelkar et al. do no teach a an external 
measurement system connected by way of a scan chain that executes software to 
control the measurement circuit and to adjust phase relationships of the reference 
clocks, as shown in claim 27. Neudeck teaches using a scan chain to control testing of 
integrated circuits (col. 1, lines 1-37; col. 2, lines 45-67). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the self 
measurement device, as taught by Kelkar et al., to include a scan chain for external 
control, as taught by Neudeck, because then components can be isolated for testing 
and debugging in larger systems (Neudeck; col. 1, lines 13-36). 

With regard to a plurality of delay units and a measurement unit, as shown in 
claim 28, Kelkar et al. teach defining time slices with references signals each delayed 
by a different amount of time and measuring jitter of a clock by determining during which 
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time slice the transition of the measured clock makes a transition (col. 2, lines 15-35; 
col. 3, line 62 - col. 5, line 2; Fig. 3). 

Kelkar et al. do not teach that the external measurement system has a 
microcontroller, as shown in claim 32. Neudeck teach test instructions and test data 
being communicated to a circuit being tested (col. 1 , lines 13-37). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
the self measurement device, as taught by Kelkar et al., to include a scan chain for 
external control, as taught by Neudeck, because then components can be isolated for 
testing and debugging in larger systems (Neudeck; col. 1, lines 13-36). 
7. Claims 39, 40, 44 and 53 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kelkar et al in view of Applicant's Admitted prior art. 

With regard to a core region to execute software routines and determining skew 
and jitter, as shown in claim 39, Kelkar et al. teach measuring the jitter on an ASIC (col. 
1 , lines 13-27; col. 3, line 62 - col. 5, line 2). Kelkar et al. does not teach that the ASIC 
has cache memory, as shown in claim 39. Applicant teaches that it is rare to find a 
microprocessor manufacturer who does not incorporate at least some cache on the 
microprocessor die (Applicant's specification, par. 4). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the self 
measurement device, as taught by Kelkar et a!., to Include at least some cache 
memory, as taught by Applicant, because the size of various components on silicon 
substrates could be shrinked (Applicant's specification, par. 4). 
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With regard to a first and second reference clock and comparing a cache clock 
with the reference clock signals to determine skew and jitter, as shown in claim 40, 
Kelkar et al. teach defining time slices with references signals each delayed by a 
different amount of time and measuring jitter of a clock by determining during which time 
slice the transition of the measured clock makes a transition (col. 2, lines 15-35; col. 3, 
line 62 - col. 5, line 2; Fig. 3). With regard to a calibration unit, as shown in claim 17, 
Kelkar et al. teach calibrating the delayed reference clock signals for measurement (col. 
5, line 46 -col. 6, line 35). 

With regard to jitter measurement, four delay units, a measurement circuit and a 
calibration unit, as shown in claim 53, Kelkar et al. teach defining time slices with 
references signals each delayed by a different amount of time and measuring jitter of a 
clock by determining during which time slice the transition of the measured clock makes 
a transition and calibrating the delayed reference clock signals for measurement (col. 2, 
lines 15-35; col. 3, line 62 - col. 5, line 2; Fig. 3; col. 5, line 46 - col. 6, line 35). Kelkar et 
al. does not teach that the ASIC has cache memory, as shown in claim 53. Applicant 
teaches that it is rare to find a microprocessor manufacturer who does not incorporate 
at least some cache on the microprocessor die (Applicant's specification, par. 4). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the self measurement device, as taught by Kelkar et al., to include at 
least some cache memory, as taught by Applicant, because the size of various 
components on silicon substrates could be shrinked (Applicant's specification, par. 4). 
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8. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kell<ar et 
al. in view of Applicant's admitted prior art as applied to claims 39 and 40 above, and 
further in view of Neudek. 

Kelkar et al. and Applicant teach all the limitations of claims 39 and 40 upon 
which claim 41 depends. With regard to adjustable delay means, as shown in claim 41 , 
Kelkar et al further teach adjusting the delay of the delay elements to change the time 
slices and measuring the jitter under different conditions, which would require repeating 
the comparing and adjusting (col. 6, lines 28-35). Kelkar et al. and Applicant's admitted 
prior art do not teach a control means coupled to the adjustable delay and to a scan 
chain to adjust the delay, as shown in claim 41 . Neudeck teaches using a scan chain to 
control testing of integrated circuits (col. 1, lines 1-37; col. 2, lines 45-67). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the self measurement device combination, as taught by Kelkar et al. and 
Applicant's admitted prior art, to include a scan chain for external control, as taught by 
Neudeck, because then components can be isolated for testing and debugging in larger 
systems (Neudeck; col. 1, lines 13-36). 

Allowable Subject Matter 

9. Claims 33 and 34 would be allowable if rewritten or amended to overcome the 
minor objection set forth in this Office action. 

10. The following is a statement of reasons for the indication of allowable subject 
matter: None of the prior art teach a method for calibrating a measurement circuit in a 
system for measuring on the die of the electronic device an uncertainty window that 
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includes generating a first and second calibration signal each with the same frequency 
but differing in phase relationship by a known time, phase locking the output of a 
programmable delay chain to the first calibration signal and noting the number of taps 
required to phase lock the first calibration signal, phase locking the output of the 
programmable delay chain to the second calibration signal and noting the number of 
programmable taps required to phase lock the second calibration signal, attributing the 
difference in the number of taps to the known period of time and attributing each tap to 
a portion of the known period of time. 

Response to Arguments 

1 1 . Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Smith et al. (US Patent No. 5,889,435) teach an on-chip PLL phase and jitter 
self-test circuit. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Manuel L. Barbee whose telephone number is 571-272- 
2212. The examiner can normally be reached on Monday-Friday from 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marc S. Hoff can be reached on 571-272-2216. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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